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wherein : 



L is R 12 (R 13 ) a ; wherein: 

R 12 is hydrogen, hydroxy, (CVCJ alkanoyl , a 
naturally occurring nucleobase, a non-naturally 
occurring nucleobase, an aromatic moiety, a DNA 
J.ntercalator , a nucleobase -binding group, a 
heterocyclic moiety, a reporter ligand, or a 
conjugate and at least one of R 12 is a naturally 
occurring nucleobase, a non-naturally occurring 
nucleobase, a DNA intercalator , or a nucleobase- 
binding \rroup ; 

R 13 , if present, is a conjugate; and 
a is 0 or l\ 

K is (CR 6 R 7 ) Z ; 

J is (CR 6 R 7 ) y ; whereii 

R 6 and R 7 are independently hydrogen, a side chain 
of a naturally occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, aralkyl\ heteroaryl , hydroxy, (C^-Cg) 
alkoxy, (C^-Cg) alkylthiso, a conjugate, NR 3 R 4 and 
SR 5 or R 6 and R 7 taken together complete an 
alicyclic or heterocyclic system; 

R 3 and R 4 independently are hydrogen, a conjugate, 
(C 1 -C 4 ) alkyl , hydroxy- or alkoxV- or alkylthio- 
substituted (C 1 -C 4 ) alkyl , hydroxy^ alkoxy, 
alkyl thio or amino; 
R 5 is hydrogen, a conjugate, (Ci-Cg) a\kyl , hydroxy- 
, alkoxy-, or alkylthio- substituted ((5L-C 6 ) alkyl ; 
each of y and z is zero or an integer from 1 09 10, the 
sum y + z being greater than 2 but not more than 10; 

1 is an integer from 1 to 5; and 
a't~~3re'a'5t~one— of— £]— and R3 c o mp-r-i-se s a coniu ^a-tre— sel-ed^ed^ 



np-r-i-sefi 

from a reporter enzyme, a reporter molecule, a steroid, a carbo-^ 
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hydrate, a terpene, a peptide, a protein, a phospholipid, a cell 
receptor binding molecule, a crosslinking agent, a water soluble 
vitamin, a lipid so5*nble vitamin, an RNA/DNA cleaving complex, a 
metal chelator, a porphyrin, an alkylator, or a polymeric 
compound selected f rom pplymeric amines, polymeric glycols and 
polyethers; 

wherein said conjugate optionally includes a linking 

moiety. 



33 . ^^ArperfTded) A peptide nucleic acid conjugate of 
claim 30 where>n [R 13 is a conjugate] a is 1 



5 



37. (Twice ^mended) A peptide nucleic acid conjugate 
of the formula: 



wherein: 




m is an integer from 1 te^roo\it 50; 
L and L m independently are R 12 (R\ 3 )„ wherein: 



R is hydrogen, hydros 



(C^-CJ alkanoyl , a 



naturally occurring nucleobase, a non-naturally 
occurring nucleobase, an aromatic moiety, a DNA 
intercalator, a nucleobase -binding group, a 

:eroc yclic moiety, a reporter l\gand, or a 
conjugate; 
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provided that at least one of R 12 is a naturally 
occurring nucleobase, a non-naturally occurring 
nucleonase, a DNA intercalator , or a nucleobase- 
binding\group ; 

R 13 ,\if present, is a conjugate; and 
a is\o or 1; 
C and C m independently are (CR 6 R 7 ) y ; wherein: 

R 6 and\R 7 independently are hydrogen, a side 
chain of a naturally occurring alpha amino acid, 
(C 2 -C 6 ) alkyl\ aryl, aralkyl, heteroaryl, hydroxy, 
(C!-C 6 ) alkoxyV (C^Cq) alkylthio, a conjugate, 
NR 3 R 4 , SR 5 or 1^ and R 7 taken together complete an 
alicyclic or heterocyclic system; 

wherein R^^sj^hydrogen , a conjugate, (C 1 - 
C 6 ) alky^l^dlroxy- , alkoxy-, or alkylthio- 
substituted\ (Ci-Cg) alkyl ; and 
R 3 and R 4 independently are hydrogen, a 
conjugate, (g\-C 4 ) alkyl , hydroxy- or alkoxy- 
or alkylthio^Lubstituted (C 1 -C 4 ) alkyl , 
hydrox^^alkoxyV alkylthio or amino; 
D and D m independently are\ (CR 6 R 7 ) 2 ; 

each of y and z is zero or W integer from 1 to 10, 
wherein the sum y + z is greater than \2 but not more than 10; 

G m is independently -NR 3 CO-, \nr 3 CS-, -NR 3 SO-, or 
-NR 3 S0 2 - in either orientation; \ 

each pair of A-A™ and B-B m are selected such that: 

(a) A or A^ is a group of formula (Ila) , (lib) or 
(lie) and B or B m is N or R 3 N + ; or 

(b) A or A™ is a group of formula^ (lid) and B or B m is 

CH; 



3 
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wherein : 

X is 0, S, Se, NR , CH 2 \or C(CH 3 ) 2 ; 
Y is a single bond, O, Sv or NR 4 ; 

each of p and q is zero or an integer from 1 to 5; 
each of r and s is zero or\an integer from 1 to 5; 
R 1 and R 2 independently are hydrogen, (Ci-Cj alkyl , 
hydroxy- substituted (Cx-Cj) alkyl , .alkoxw substituted {C 1 - C 4 ) alkyl , 



alkylthio-substituted (C x -& r )-a'lkyl , hydroxy, alkoxy, alkylthio, 
amino, halogen or a conjugate; 

I is -NR 8 R 9 or -NR 10 C (0) R 11 ; whereii 

and R 11 independently are hydrogen, 
alkyl, an amino protecting group, a reporter 
ligand, an intercalator , a chelator, a peptide, a 
protein, a carbohydrate, a lipid ,\ a steroid, a 
nucleoside, a nucleotide, a nucleotide 
diphosphate, a nucleotide triphosphate, an 
oligonucleotide, an oligonucleosideAa soluble 
polymer, a non- soluble polymer or a conjugate; 



activated 



^C Q 2 R R , -e OgR-V 



- CONR 8 R 9 , 



•SO 2 NR 10 R n orW 



DOCKET NO.: ISIS-1158 



-8- 



PATENT 



derivative of\-C0 2 H or -S0 3 H; and 
wherein: 

at least one of Q and I comprises a conjugate selected 
from a terpene, e^cell receptor binding molecule, a crosslinking 
agent, a water solVble vitamin, a lipid soluble vitamin, a 
porphyrin, or an allWlator; or 

at least on\ of A, A W ** X L / and L m comprises a conjugate 
selected from a reporter^e^yme, a reporter molecule, a steroid, 
a carbohydrate, a terpene^ la peptide, a protein, a phospholipid, 
a cell receptor binding molecule, a crosslinking agent, a water 
soluble vitamin, a lipid soluble vitamin, an RJSTA/DNA cleaving 
complex, a metal chelator, a joorphyrin, an alkylator, or a 
polymeric compound selected if rom polymeric amines, polymeric 
glycols and polyethers; ^/ \ 

wherein saTcTc on jugate optionally includes a linking 
moiety; and \w 

wherein when said Q or I is X crosslinking agent, said 
crosslinking agent is not lysine. ^ 



38. (Twice Amended) A compound having one of the 
i > following formulas: 

f 

L L L 

k 0f k or k 

e b f e b e fbf 

V V V V V V 



wherein: 

L is R 12 (R 13 ) a ; wherein: 

R 12 is hydrogen, hydroxy, (C 1 -C 4 ) alkanoyl , a 
naturally occurring nucleobase, a non-naturaiiy 
occurring nucleobase, an aromatic moiety, a DNA 
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B is N or R N ; or 



intercalator , a nucleobase-binding group, a 
heterocyclic moiety, a reporter ligand, or a 
conjugate and at least one of R 12 is a naturally 
occurring nucleobase, a non-naturally occurring 
nucleobase, a DNA intercalator, or a nucleobase- 
binding group; 

R 13 , if present, is a conjugate; and 
a is 0 or 1; 
A and B are selected such that: 

(a) A is a group of formula (Ila) , (lib) or (lie) and 

3vr+ . 



(b) 
, i 



A is a group of formula (lid) and B is CH; 



1 



Iia 



q 

lib 



1 



R 

-C- 



0 

II 
N C- 



where ; 



-C N — 



He lid 

X is 0, S, Se, NR 3 , CH 2 or C(CH 3 ) 2 ; 
Y is a single bond, 0, S or NR 4 ; 
p and q independently are zero or an integer from 1 to 



5; 
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r and s independently are zero or an integer from 1 to 

5; 

R 1 and R 2 independently are hydrogen, (C 1 -C 4 ) alkyl , 
hydroxy-substituted (C 1 -C 4 ) alkyl , alkoxy-substituted (C!-C 4 ) alkyl , 
alkylthio-substituted (Cx-Cj alkyl , hydroxy, alkoxy, alkylthio, 
amino, halogen or a conjugate; 
C is (CR 6 R 7 ) y ; 
D is (CR 6 R 7 ) 2 ; wherein: 

R 6 and R 7 independently are hydrogen, a side chain 
of a naturally occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, aralkyl, heteroaryl, hydroxy, (C^-Cg) 
alkoxy, (Ci-Cg) alkylthio, a conjugate, NR 3 R 4 and 
SR 5 or R 6 and R 7 taken together complete an 
alicyclic or heterocyclic system; 

R 3 and R 4 independently are hydrogen, a conjugate, 
(Ci-Cj alkyl, hydroxy- or alkoxy- or alkylthio- 
substituted (C 1 -C 4 ) alkyl , hydroxy, alkoxy, 
alkylthio or amino; and 

R 5 is hydrogen, a conjugate, (C x -C 6 ) alkyl , hydroxy- 
, alkoxy-, or alkylthio- substituted (Cx-Cg) alkyl ; 
each of y and z is zero or an integer from 1 to 10, the 

sum y + z being greater than 2 but not more than 10; 

E independently is COOH, CSOH, SOOH, S0 2 OH or an 
activated or protected derivative thereof; 

F independently is NHR 3 or NPgR 3 , where Pg is an amino 
protecting group; 

or 

F comprises a conjugate selected from a terpene, a 
cell receptor binding molecule, a crosslinking agent, a 
water soluble vitamin, a lipid soluble vitamin, a 
porphyrin, or an alkylator; or 
^t^}-M^j^_^TaR_nf A a nd T. r omprise s a co n jugate 



selected from a reporter enzyme, a reporter molecule, a 
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moiety. 



steroid, a carbohydrate, a terpene, a peptide, a 
protein, a phospholipid, a cell receptor binding 
molecule, a crosslinking agent, a water soluble 
vitamin, a lipid soluble vitamin, an RNA/DNA cleaving 
complex, a metal chelator, a porphyrin, an alkylator, 
or a polymeric compound selected from polymeric amines, 
polymeric glycols and polyethers; and 
wherein said conjugate optionally includes a linking 



(fended) A peptide nucleic acid conjugate of 



the formula 



wherein: 




m is an integer from 1 to abou^ 50; 
L and L m independently are R 12 ( 



wherein: 



R is hydrogen, h 



oxy>, (C 1 -C 4 ) alkanoyl , a 
naturally occurrincj^^cleobase, a non-naturally 
occurring nucleobase, an aromatic moiety, a DNA 
intercalator, a nucleobase -binding group, a 
heterocyclic moiety, a reporter lig^and, or a 
conjugate; 

provided that at least one of R 12 is aNnaturally 
occurring nu cl-eobase-, — a-non^naUi rally— Qo^urri ng_ 
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nu<$U-eobase, a DNA intercalator , or a nucleobase- 
b inching group; 

\R ±0 , if present, is a conjugate; and 
is 0 or 1; 

C and C m independently are (CR 6 R 7 ) y ; wherein: 

R D Vnd R 7 independently are hydrogen, a side 
chain of\a naturally occurring alpha amino acid, 
(C 2 -C 6 ) alkyl, aryl, aralkyl, heteroaryl, hydroxy, 
(C x -C 6 ) alk\xy, (C^-Cg) alkylthio, a conjugate, 

SR D o\ R 6 and R 7 taken together complete an 
alicyclic or\ heterocyclic system; 

wherein V is hydrogen, a conjugate, (C x - 
C 6 ) alkyl , \ hydroxy- , alkoxy-, or alkylthio- 
substituted (d -C fi La*lrKyl ; and 



R 3 and R 4 ii 
conjugate, 



dently are hydrogen, a 

) alkyl, hydroxy- or alkoxy - 



or alkylthio-Vsubstituted (C 1 -C 4 ) alkyl , 



alkylthio or amino; 
(CR 6 R 7 ) 2 ; 



hydroxy, alk< 

D and D m independently arJ 

each of y and z is zero orYan integer from 1 to 10, 
wherein the sum y + z is greater tjja*n\2 but not more than 10; 

G m is independently ^WlS^CO-, \NR 3 CS-, -NR 3 SO-, or 
-NR 3 S0 2 - in either orientation; 

each pair of A-A^ and B-B m are selected such that: 

(a) A or Am is a group of formula (Ila) , (lib) or 
(lie) and B or B m is N or R 3 N + ; or 

(b) A or Am is a group of formula \(IId) and B or B ff 

CH; 



IS 





R 1 




I 














. i 


X 
























II 


t — = 


V 




— Y— 


—I 
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■C N — 



lid 

wherein: 

X is 0, s\se, NR 3 , CH 2 or C(CH 3 ) 2 ; 
Y is a single bond, 0, S or NR 4 ; 

each of p and q is zero or an integer from 1 to 5; 

each of r anck s is zero or an integer from 1 to 5; 

R 1 and R 2 independently ar^fiydrogen, (Ci-Cj alkyl , 
hydroxy- substituted (Cx-C^alljjdr^alkoxy-substituted (CVCJ alkyl, 
alkyl thio- substituted (Cn 
amino, halogen or a conjugaf 



j) alkyl, hydroxy, alkoxy, alkylthio, 



I is -NR R or -NR 10 ® (0) Et 



R 8 , 



,10 



and 



ii 



wherein: 
independently are hydrogen, 
alkyl, an amino protecting group, a reporter 
ligand, an intercaUator , a chelator, a peptide, a 
protein, a carbohydrate, a lipid, a steroid, a 
nucleoside, a jx(icleorSh 
diphospha^t 



:leous^de, a nucleotide 
a nucleotide triphosphate, an 
oligonucleotide, an oligc^nucleoside, a soluble 
polymer, a non- soluble polymer or a conjugate; 



Q is -C0 2 H, -C0 2 R 8 , -C0 2 R 9 , -CONR 8 R 9 , -S0 3 H, \sO 2 NR 10 R n or an 
activated derivative of -C0 2 H or -S0 3 H; and 
wherein : 

at least one of Q and I comprises a Conjugate selected 
from a terpene, a cell receptor binding molecule\ a crosslinking 
agent, a water soluble vitamin, a lipid soluble viNtamin, a 



porphyrin, or an alkylator; 



or 
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wherein : 




atXleast one of A, A Tn/ L, and L m comprises a conjugate 
selected from\a reporter enzyme, a reporter molecule, a steroid, 
a carbohydrate\ a terpene, a peptide, a protein, a phospholipid, 
a cell receptor Poinding molecule, a crosslinking agent, a water 
soluble vitamin, \a lipid soluble vitamin, an RNA/DNA cleaving 
complex, a metal chelator, a porphyrin, an alkylator, or a 
polymeric compound ^elected from polymeric amines, polymeric 
glycols and polyetheiss; 

wherein saio^ conjugate optionally includes a linking 
moiety; and 

wherein at le^st one of R 1 , R 2 or R 3 is a conjugate. 



formula : 



40. (Amended) A\peptide nucleic acid conjugate of the 



m is an integer from 1 to about "50; 

L and L m independently are R 12 (R 13 )\ wherein: 

R 12 is hydrogen, hydroxy, \(C 1 -C 4 ) alkanoyl , a 
naturally occurring nucleobase ,\a non-naturally 
occurring nucleobase, an aromatic^ moiety , a DNA 
intercalator , a nucleobase -binding\group, a 
heterocyclic moiety, a reporter ligasjd, or a 
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provided that at least one of R 12 is a naturally 
occurring nucleobase, a non-naturally occurring 
nucJS^obase, a DNA intercalator , or a nucleobase- 
binditig group \ 

if present, is a conjugate; and 
a \Ls 0 or 1; 
C and C m independently are (CR 6 R 7 ) y ; wherein: 

R 6 and R 7 independently are hydrogen, a side 
chain of aViaturally occurring alpha amino acid, 
(C 2 -C 6 ) alky A, aryl, aralkyl, heteroaryl, hydroxy, 
(Ci-Ce) alkoxw (Ci-Cg) al^^^nio, a conjugate, 

SR 5 or R\ anc|f^R 7 *'caken together complete an 
alicyclic or h^^rjbcyclic system; 

whereijafR 5 aks hydrogen, a conjugate, (C^- 
C 6 )alkyl, hydroxy-, alkoxy-, or alkylthio- 
substituted i\ -C 6 ) alkyl ; and 
R 3 and R 4 independently are hydrogen, a 
conjugate, (Q-Cj) alkyl, hydroxy- or alkoxy - 
or alkylthio-aubs\ituted (Ci-Cj alkyl , 
hydroxy, alkpxy, a\kylthio or amino; 
D and D m independ^afly are (CR^R 7 ) Z ; 

each of y and z is zero or an mteger from 1 to 10, 
wherein the sum y + z is greater than 2 bu\ not more than 10; 

G m is independently -NR 3 C0-, -NR 3 cL- , -NR 3 SO-, or 
-NR 3 S0 2 - in either orientation; \ 

each pair of A-A™ and B-B m are selected such that: 

(a) A or A, is a group of formula (13>a) , (lib) or 
(lie) and B or B m is N or R 3 N + ; or 

(b) A or A m is a group of formula (IId)\md B or B m is 

CH; 



t 
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X is O, S, Se, NR 3 ^ 
Y is a single bdridAO, 
each of p and q is zero 



lie \ ^ lid 

wherein: 

r C(CH 3 ) 2 ; 
or NR 4 ; 

or an integer from 1 to 5 ; 
each of r and s is zeVo or an integer from 1 to 5; 
R 1 and R 2 independently^ are hydrogen, (Ci-Cj alkyl , 
hydroxy- substituted (C 1 -C 4 ) alkyl, alkoxy- substituted (CVCJ alkyl, 
alkyl thio- substituted (CVCJ alkyl ,\^iydroxy / alkoxy, alkyl thio, 
amino, halogen or a conjugate; 

I is -NR 8 R 9 or -NR^^TR 11 ; therein: 

R 8 , R 9 , R 1 ^"^! R 11 independently are hydrogen, 
alkyl, an amino protecting group, a reporter 
ligand, an intercalator, ^chelator, a peptide, a 
protein, a carbohydrate, a ^J_pid, a steroid, a 
nucleoside, a nucleotide, a i^ucleotide 
diphosphate, a nucleotide triphosphate, an 
oligonucleotide, an oligonucleotide, a soluble 
polymer, a non- soluble polymer o% 



-Q-ls-^CQ^H., -C0 2 R 8 ,- 



•m 2 R 9 , -CONR 8 R 9 , 



a conjugate; 
■ SQ 3 H f -S0 2 NR% n or an 



activated derivative of -C0 2 H or -S0 3 H; and 
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lereiri: 

at\least one of Q and I comprises a conjugate selected 
from a terpeney a cell receptor binding molecule, a crosslinking 
agent, a water SBoluble vitamin, a lipid soluble vitamin, a 
porphyrin, or an \alkylator ; or 

at leasts one of A, A m , L, and L m comprises a conjugate 
selected from a reporter enzyme, a reporter molecule, a steroid, 
a carbohydrate, a teVpene, a peptide, a protein, a phospholipid, 
a cell receptor binding molecule, a crosslinking agent, a water 
soluble vitamin, a liprd soluble vitamin, an RNA/DNA cleaving 
complex, a metal chelatot, a porphyrin, an alkylator, or a 
polymeric compound selected from polymeric amines, polymeric 
glycols and polyethers; 

wherein said conjugate optionally includes a linking 
moiety; and 

wherein at least onAp«^% R 9 , R 10 and R 11 is a 

conjugate . 



41. (Amended) A peptide! nucleic acid conjugate of the 



formula : 



Q. 



■m 



'm 



m 




wherein : 



m is an integer from 1 to about 50; 
L and L m i nd ependen t ly ar e R 12 (R 13 ) a wh o^e-: 
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R L \ is hydrogen, hydroxy, (Ci-Cj alkanoyl , a 
naturallV occurring nucleobase, a non-naturally 
occurring^ nucleobase, an aromatic moiety, a DNA 
intercalat^r , a nucleobase-binding group, a 
heterocyclic moiety, a reporter ligand, or a 
conjugate ; 

provided thak at least one of R 12 is a naturally 
occurring nucleobase, a non-naturally occurring 
nucleobase, a ^NA intercalator , or a nucleobase- 
binding group; 

R 13 , if present, is a conjugate; and 
a is 0 or 1 A 
C and C m independently ere (££^5fTy; wherein: 

R 6 and R 7 in^^Je^idently are hydrogen, a side 
chain of a najzliral^y [occurring alpha amino acid, 

ralkyl, heteroaryl, hydroxy, 
alkylthio, a conjugate, 
taken together complete an 
lie system; 

ogen, a conjugate, (C x - 
C 6 )alkyl, h^jetf-oxy-V alkoxy-, or alkylthio- 
subsudJfc«€ed (^-0$) alkyl ; and 
R 3 and R 4 independently are hydrogen, a 
conjugate, (C X -C A ) al^yl , hydroxy- or alkoxy- 
or alkylthio-substiti^ed (Ci-Cj alkyl , 
hydroxy, alkoxy, alkylthio or amino; 
D and D m independently are (CR 6 R 7 )\ 2 ; 

each of y and z is zero or an integer from 1 to 10, 
wherein the sum y + z is greater than 2 but not more than 10; 



(C 2 -C 6 ) alkyl, aryl,l 
(Ci-Cg) alkoxy, (C r 



NR 3 R 4 , 




SR 5 or R 6 and 



alicyclic or hetero 



wherein R ! 



-NR 3 CS- 



-NR J SO- , or 



G m is independently -NR J CO- 
-NR 3 S0 2 - in either orientation; 
each pair of A-A m and B-B m are selected such that 



(a) A or A^ is a group of formula (II< 
(lie) and B or B m is N or R 3 N + ; or 



(lib) or 



DOCKET NO.: ISIS-1158 



-19- 



PATENT 



(b\ A or is a group of formula (I Id) and B or B m is 



CH; 





lie \ I lid 

wherein : 

X is 0, S, Se, NR 3 , CH 2 \ofc C(CH 3 ) 2 , 
Y is a single bond, 0, SVjpr NR 4 ; 

each of p and q is zero ol an integer from 1 to 5 ; 
each of r and s is zero arVn integer from 1 to 5; 
R 1 and R 2 independent l^are hydrogen, (C^-CJ alkyl , 
hydroxy- substituted (Ci-G^ji^Cyl , alkoxyS^ubstituted (Ci-C 4 ) alkyl , 
alkylthio- substituted (C 1 -C 4 ) alkyl , hydroxy, alkoxy, alkylthio, 
amino, halogen or a conjugate; 

I is -NR 8 R 9 or -NR 10 C (0) R 11 ; wherein\ 

R 8 , R 9 , R 10 and R 11 independently are hydrogen, 
alkyl, an amino protecting groufo, a reporter 
ligand, an intercalator , a chelator, a peptide, 
protein, a carbohydrate, a lipid, \a steroid, a 
nucleoside, a nucleotide, a nucleotide 
diphosphate, a nucleotide triphosphate, an 
olxgonucleot i de, — an— o l-ig-onuol-eo side^ 



polymer, a non- soluble polymer or a conjugate; 
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Q is -C0 2 



-C0 2 R, -C0 2 R 9 , 



-CONR 8 R 9 , 



-S0 3 H, 



■SO 2 NR 10 R n or an 



activated ^derivative of -C0 2 H or -S0 3 H; and 
wkerein: 

at yeast one of Q and I comprises a conjugate selected 
from a terpeney a cell receptor binding molecule, a crosslinking 
agent, a water soluble vitamin, a lipid soluble vitamin, a 
porphyrin, or an Xalkylator ; or 

at least\one of A, A Tn , L, and L m comprises a conjugate 
selected from a reporter enzyme, a reporter molecule, a steroid, 
a carbohydrate, a tempene, a peptide, a protein, a phospholipid, 
a cell receptor binding molecule, a crosslinking agent, a water 
soluble vitamin, a liprd soluble vitamin, an RNA/DNA cleaving 
complex, a metal chelatoV, a porphyrin, an alkylator, or a 
polymeric compound selected from polymeric^arnfines, polymeric 
glycols and polyethers; 

wherein said conjj}@a , £e optionally includes a linking 
moiety; and 



wherein at least one\of 



^ 3 R\ R 5 , 



R 6 and R 7 is a 



conjugate . 



42. (Amended) A peptide? nucleic acid conjugate of 



formula : 



L 

A 



or 



v v 



L 

k 



or 



v v 



wherein : 




L is R 12 (R 13 ) a ; wherein: 

>12 



R^— i-s hyd -^ogea^ — hydroxy-^ — (-C^— Q^-^-l-kan^^-, — a- 



naturally occurring nucleobase, a non-nVturally 
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^occurring nucleobase, an aromatic moiety, a DNA 
^ntercalator , a nucleobase -binding group, a 

iterocyclic moiety, a reporter ligand, or a 
conjugate and at least one of R 12 is a naturally 
occuVring nucleobase, a non-naturally occurring 
nucleobase, a DNA intercalator , or a nucleobase- 
bindina group; 

R 13 , if piresent , is a conjugate; and 
a is 0 on 1 ; 
A and B are selected such that : 

(a) A is a group of formula (Ila) , (lib) or (lie) and 



B is N or R N ; or 



(b) A is a group of formula 



where 




X is 0, S, Se, NR 3 , CH 2 or C(CH 3 ) 2 ; 
Y is a single bond, 0, S or NR 4 ; 

p and q independently are zero or an integer rr&jm i to 



5; 
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r\and s independently are zero or an integer from 1 to 

5; 

R 1 and R 2 independently are hydrogen, (C 1 -C 4 ) alkyl , 
hydroxy- substituted (C 1 -C 4 ) alkyl, alkoxy- substituted (C 1 -C 4 ) alkyl , 
alkylthio-subst incited (C 1 -C 4 ) alkyl, hydroxy, alkoxy, alkylthio, 
amino, halogen or V conjugate; 
C is (CR 6 ^) y ; 
D is (CR 6 R 7 \ 2 ; wherein: 

R 6 and R 7 independently are hydrogen, a side chain 
of a naourally occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, ar^l, aralkyl, heteroaryl, hydroxy, (C 1 -C 6 ) 
alkoxy, (Oh-C 6 ) alkylthio, a conjugate, NR 3 R 4 and 
SR 5 or R 6 and R 7 taken together complete an 
alicyclic on heterocyclic 

R 3 and R 4 ind§penc^*trly are hydrogen, a conjugate, 
(Ci-Cj alkyl^wdroxy- or alkoxy- or alkylthio- 
substit^uted (c\c 4 ) a Iky 4. , hydroxy, alkoxy, 
alkylthio or ammo; anc 

R 5 is hydrogen, a\conju<bate, (Ci-Cj alkyl , hydroxy- 
, alkoxy-, or alkyithioV substituted (Ci-Cg) alkyl ; 
each of y and z is zero G>r an integer from 1 to 10, the 

sum y + z being greater than 2 but nbt pore than 10; 

E independently is COOH, CSQH, SOOH, S0 2 OH or an 
activated or protected derivative tt^reof ; 

F independently is NIJR^or NPgRy, where Pg is an amino 
protecting group; or 

F comprises a conjugate selected from a terpene, a 
cell receptor binding molecule, a orosslinking agent, a 
water soluble vitamin, a lipid soluble vitamin, a 
porphyrin, or an alkylator; or 

at least one of A and L comprises \ conjugate 
fl^l PPt Rd from a re porter enzyme, a reporter molecule, 



steroid, a carbohydrate, a terpene, a peptide, a 
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)rotein, a phospholipid, a cell receptor binding 

>lecule, a crosslinking agent, a water soluble 
vi\amin, a lipid soluble vitamin, an RNA/DNA cleaving 
complex, a metal chelator, a porphyrin, an alkylator, 
or a polymeric compound selected from polymeric amines, 
polymeric glycols and polyethers; and 
wherein staid conjugate optionally includes a linking 
moiety; and 

wherein at \east one group R 3 is a conjugate. 



formula : 



wherein : 




A peptide nucleic acid conjugate of 



V V 



L is R^(R iJ ) 



R 12 is 



(C^-CJ alkanoyl , a 




naturally occurring nucleobase, a non-naturally 
occurring nucleobase, an aromatic moiety, a DNA 

intercalator , a nucleobase-b^nding group, a 

\ 

heterocyclic moiety, a reporter ligand, or a 
conjugate and at least one of R : \ is a naturally 
occurring nucleobase, a non-naturally occurring 
nucleobase, a DNA intercalator, or\ nucleobase- 
binding group; 

R 13 , if present, is a conjugate; and 
-a^-s 0 or 1-; 



A and B are selected such that 



r 
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(ar\A is a group of formula (Ila) , (lib) or (lie) and 
B is N or R 3 N + ; 

(b) A\s a group of formula (I Id) and B is CH; 



where 




5; 
5; 



X is 0, S, Se, NR 3 , CH 2 dr C(CH 3 ) 2 ; 
Y is a single bqnd^^©7 S or Nr\ 

p and q independently are zero or an integer from 1 to 
r and s independently are zero or a»n integer from 1 to 




R 1 and R 2 independently are hydrogen, XC^-CJ alkyl , 
hydroxy- substituted (Cx-Cj alkyl , alkoxy- substituted (C x -C 4 ) alkyl , 
alkylthio-substituted (C x -C 4 ) alkyl , hydroxy, alkoxy\ { alkylthio, 
amino, halogen or a conjugate; 
C is (CR 6 R 7 ) y ; 
D is (CR 6 R 7 ) Z ; wherein: 

~R 6 and — R 7 inde p endently a r e hyd r o g e ir; — a— s isde chain- 

of a naturally occurring alpha amino acid,\(C 2 -C 6 ) 
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ilkyl, aryl, aralkyl, heteroaryl, hydroxy, (Ci-Cg) 
arkoxy, (Ci-Cg) alkylthio, a conjugate, NR 3 R 4 and 
SR 5 V>r R 6 and R 7 taken together complete an 
alicyclic or heterocyclic system; 

R 3 and\R 4 independently are hydrogen, a conjugate, 
(C 1 -C 4 ) a\kyl, hydroxy- or alkoxy- or alkylthio- 
substituXed (CVCJ alkyl , hydroxy, alkoxy, 
alkylthio \pr amino; and 

R 5 is hydrogen, a conjugate, (C^-Ce) alkyl , hydroxy- 
, alkoxy-, or alkylthio- substituted (Ci-Cg) alkyl ; 
each of y and z is\zero or an integer^rom 1 to 10, the 

sum y + z being greater than 1 but not more than 10; 

E independently is CQOH,^CSO|I, SOOH, S0 2 OH or an 
activated or protected derivative thereof; 

F independently is NHR 3 \or NE^R 3 , where Pg is an amino 
protecting group; or 

F comprises a conjugate Selected from a terpene, a 
cell receptor binding moleculeV a crosslinking agent, a 
water soluble vitamin, a lipid) soluble vitamin, a 
porphyrin, or an alkylator; o 

at least one of A ajacTLi comprises a conjugate 
selected from a reporter enzyme, \a reporter molecule, a 
steroid, a carbohydrate, a terpene^ a peptide, a 
protein, a phospholipid, a cell receptor binding 
molecule, a crosslinking agent, a waKer soluble 
vitamin, a lipid soluble vitamin, an RNA/DNA cleaving 
complex, a metal chelator, a porphyrinAan alkylator, 
or a polymeric compound selected from polymeric amines, 
polymeric glycols and polyethers; and 
wherein said conjugate optionally includes \ linking 
moiety; and 

wherein at least one of said groups A or said groups B ih^lude a 
conjugate . 
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(Amended) A peptide nucleic acid conjugate of 



formula : 



wherein ; 




L 

k 
B 



v v 



F B F 

V V 



L is R 12 (R 13 ) a ; wherein: 

R 12 is hydrogen, hydroxy, (C 1 -C 4 ) alkanoyl , a 
naturally occurring nucleobase^ a non-natural ly 
occurring nucleobase, an^ardmatic moiety, a DNA 
intercalator , a rmcl-^oDase -binding group, a 
heterocyclic rpodety, a reporter ligand, or a 
conjugate and at lekst [one of R 12 is a naturally 
occurring nucleobaseX a non-naturally occurring 
nucleobase, a DNA intercalator, or a nucleobase- 
binding group; 
R 13 , if present^ 
a is 0 or 1; 
A and B are selected such that 

(a) A is a group of formula (Ila) \ (lib) or (lie) and 



B is N or R N ; or 




(b) A is a group of formula (lid) and B is CH; 
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where 



lie 



X is 0, S, Se 



lid 



NR 3 



CH 2 or C(CH 3 ) 2 ; 



Y is a single bond, 0, S or NR 4 ; 
p and q independently are zero 



5; 



5; 



r and s independent 



an integer from 1 to 
arlp zero or an integer from 1 to 



R 1 and R 2 independently ate hydrogen, (C 1 -C 4 ) alkyl , 
hydroxy- substituted (C 1 -C 4 ) alkyl \ a] koxy- substituted (C 1 -C 4 ) alkyl / 
alkylthio-substituted (C 1 -C 4 ) alkyl\ (hydroxy, alkoxy, alkylthio, 
amino, halogen or a conjugate; 
C is (CR 6 R 7 ) y ; 
D is (CR 6 R 7 ) 2 ; wherein; 

R 6 and R 7 independently a^e hydrogen, a side chain 
of a naturally occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, aralkyl, heterdaryl, hydroxy, (C^-Cg) 
alkoxy, (C^C^ alkylthio, a conjugate, NR 3 R 4 and 
SR 5 or R 6 and R 7 taken together ^complete an 
alicyclic or heterocyclic system) 
R 3 and R 4 independently are hydrogen, a conjugate, 
(Ci-Q) alkyl , hydroxy- or alkoxy- oA alkylthio- 
substituted (Ci-Cj alkyl, hydroxy, alkpxy, 
alkylthio or amino; and 
R 5 is hydrogen, a conjugate, (C l -C^) alkyl\ hydroxy - 



alkoxy-, or alkylthio- substituted (C 1 



alkyl; 



♦ 
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eacFiof y and z is zero or an integer from 1 to 10, the 

sum y + z being\greater than 2 but not more than 10; 

E independently is COOH, CSOH, SOOH, S0 2 OH or an 
activated or protected derivative thereof; 

F independently is NHR 3 or NPgR 3 , where Pg is an amino 
protecting group; or 

F comprises a conjugate selected from a terpene, a 
cell receptoAbinding molecule, a crosslinking agent, a 
water soluble Vitamin, a lipid soluble vitamin, a 
porphyrin, or ari alkylator; or 

at least ona of A and L comprises a conjugate 
selected from a reporter enzyrn.e<^a^reporter molecule, a 
steroid, a carbohy<%ate^^a^terpene, a peptide, a 
protein, a phospho] 
molecule, a cro* 
vitamin, a lipid solub] 
complex, a metal chelate 



>id, a cell receptor binding 
^ agent, a water soluble 



vitamin, an RNA/DNA cleaving 
r, a porphyrin, an alkylator, 



or a polymeric compound 



selected from polymeric amines, 



polymeric glycols and poLy^thers; and 

wherein said conjugate optionally includes a linking 



moiety; and 

wherein at least one 

conjugate . 



group 




or group R 2 is a 



45. (Amended) A peptide nucleic aaid conjugate of 



formula : 



\ 



L 

k 
B 



or 



L 

k 



or 



E B E 

V V 
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L is R 12 (R 13 ) a ; wherein: 

R 12 is hydrogen, hydroxy, (C 1 -C 4 ) alkanoyl , a 
naturally occurring nucleobase, a non-naturally 
occurring nucleobase, an aromatic moiety, a DNA 
mtercalator, a nucleobase-binding group, a 
heterocyclic moiety, a reporter ligand, or a 
con] mate and at least one of R 12 is a naturally 
occurring nucleobase, a non-naturally occurring 
nucleobase, a DNA intercalator , or a nucleobase- 
binding gryoup; 

R 13 , if present, is a conjugate ;^ and 

a is 0 or 1; 
A and B are selecte&v sucfcix-Qhat 
(a) A is a group of^prmula (Ila) , (lib) or (lie) and 



B is N or R 3 N + ; or 



A is a group of formula (I Id) and B is CH; 
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X is 0, S, Se, NR 3 , CH 2 or C(CH 3 ) 2 ; 
Y is a single bond, O, S or NR 4 ; 

and q independently are zero or an integer from 1 to 



5; 



5; 




r a\d s independently are zero or an integer from 1 to 



R 1 and \ 2 independently are hydrogen, (C 1 -C 4 ) alkyl , 

hydroxy- subs ti tut eSL (C 1 -C 4 ) alkyl , alkoxy- substituted (Ci-Cj alkyl , 

alkylthio-substituted (C 1 -C^) alkyl , hydroxy, alkoxy, alkylthio, 

amino, halogen or a conjugate; 

C is (CR 6 R 7 ) y ;\ 

D is (CR 6 R 7 ) 2 ; herein: 

\ 

R 6 and R 7 independently are hydrogen, a side chain 
of a naturall\ occurrina^arlpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, ar^lkyi<neteroaryl , hydroxy, (C l -C e ) 



alkoxy, (C 1 -C 6 )v''aAkylt 
SR 5 or R 6 and R 7 tafeen 
alicyclic or heterocyclic system; 
R 3 and R 4 independent 1 " 
(C!-C 4 ) alkyl, hydroxy 



lio, a conjugate, NR 3 R 4 and 
together complete an 



A^are hydrogen, a conjugate, 
orvalkoxy- or alkylthio- 
substituted ^j^^a^yl, hydroxy, alkoxy, 
alkylthio or ammo; and \ 

R 5 is hydrogen, a conjugate, (Si-C 6 ) alkyl , hydroxy- 

, alkoxy-, or alkylthio- substituted (Ci-Cg) alkyl ; 

\ 

each of y and z is zero or an integer from 1 to 10, the 

\ 

sum y + z being greater than 2 but not more than 1(X; 

E independently is COOH, CSOH, SOOH, S0 2 0H^or an 
activated or protected derivative thereof; \ 

F independently is NHR 3 or NPgR 3 , where Pg is an amino 
protecting group; or \ 

F comprises a conjugate selected from a terpeiae, a 
cell receptor binding molecule, a crosslinking agency a 



■ • ^ 

V 
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^water soluble vitamin, a lipid soluble vitamin, a 
lyrin, or an alkylator; or 

at least one of A and L comprises a conjugate 
selected from a reporter enzyme, a reporter molecule, a 
sterdad, a carbohydrate, a terpene, a peptide, a 
protein., a phospholipid, a cell receptor binding 
molecule^ a crosslinking agent, a water soluble 
vitamin, lipid soluble vitamin, an RNA/DNA cleaving 
complex, a Vetal chelator, a porphyrin, an alkylator, 
or a polymer\c compound selected from polymeric amines, 
polymeric glycols and polyethers; and 
wherein said conjugate optionally includes a linking 
moiety; and 

wherein at least^rfeT of \r 3 , R 4 , R 5 , R 6 , and R 7 is a 

conjugate . 



46. (Amended) A pept\d< 



formula : 



wherein : 



nucleic acid conjugate of 




V V 



L is R 12 (R 13 ) a ; wherein: 

R 12 is hydrogen, hydroxy, (Ci-Cj alkanoyl , a 
naturally occurring nucleobase, a nqn-naturally 
occurring nucleobase, an aromatic morety, a DNA 
intercalator , a nucleobase -binding gro\p, a 

h pfpmryrl ip mni pfy, a_ reporter— Ligand , \?r - c u 



conjugate and at least one of R 12 is a naturally 
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Spccurring nucleobase, a non-naturally occurring 
lcleobase, a DNA intercalator , or a nucleobase- 
brnding group; 

R 13 \ if present, is a conjugate; and 
a is\o or 1; 
A and B are selected such that : 

(a) A is a\group of formula (Ila) , (lib) or (lie) and 
B is N or R 3 N + ; or 

(b) A is a gr\Oup of formula (I Id) and B is CH; 




where ; 



5; 
5; 



lie 



X is 0, S, Se, NR 3 , CH 2 or C(CH 3 ) 2 ; 
Y is a single bond, 0, S or NR 4 ; 

p and q independently are zero or an integer from 1 to 
r and s independently are zero or an integer from 1 to 



-^—an d - R 2 i ndependent-l-y~a-^e— hydrogen-, — tCj-C^LalK^l 



hydroxy- substituted (Ci-Cj alkyl , alkoxy-substituted (C 1 -C 4 ^alkyl , 
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y 

z / 



(CR 6 R 7 ) 7 ; wherein: 



alkyltKio-substituted (Ci-Cj alkyl , hydroxy, alkoxy, alkylthio, 
amino, ha\pgen or a conjugate; 
C\is (CR 6 R 7 ) 
D dN 

and R 7 independently are hydrogen, a side chain 
of\a naturally occurring alpha amino acid, (C 2 -C 6 ) 
alkyi, aryl , aralkyl, heteroaryl, hydroxy, (C x -C 6 ) 
alkox^v, (Cx-C 6 ) alkylthio, a conjugate, NR 3 R 4 and 
SR 5 or iK and R 7 taken together complete an 
alicyclicSor heterocyclic system; 

R 3 and R 4 independently are hydrogen, a conjugate, 

:oxy- or alkylthio- 
hydroxy, alkoxy, 



lydroxy- or 



iC 4 ) 




(Ci-Q) alkyl, 
substituted (C^ 
alkylthio or ajpdTno; ant 
R 5 is hydrogen, a oonjilgate, (C^-Ce) alkyl , hydroxy- 
, alkoxy-, or alkylbhioV substituted (C^-Cg) alkyl ; 
each of y and z is zero or\aA integer from 1 to 10, the 

sum y + z being greater than 2 but not\raore than 10; 

E independently is COOH, CSOhX SOOH, S0 2 OH or an 

activated or protected derivative thereof ,\ 

F independently is NHR 3 ^pr NPgR 3 , \here Pg is an amino 

protecting group; or 

F comprises a conjugate selectedvf rom a terpene, a 
cell receptor binding molecule, a crossvlinking agent, a 
water soluble vitamin, a lipid soluble vitamin, a 
porphyrin, or an alkylator; or 

at least one of A and L comprises a conjsjogate 
selected from a reporter enzyme, a reporter moibecule, 
steroid, a carbohydrate, a terpene, a peptide, a 
protein, a phospholipid, a cell receptor binding 
molecule, a crosslinking agent, a water soluble 

v-i-tamin-, a li p id s o lu b l e v i t a m in^ a n RNA/DNA cl e aving- 

complex, a metal chelator, a porphyrin, an alkylator, 
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or a polymeric 
polymeric glyc 
conjugate optionally* 
wherein at least^one 
include a conjugate. 



selected from polymeric amines, 
polyethers; andwherein said 
^includes a linking moiety; and 

said groups C or said groups D 



47. (Ame\ided) A peptide nucleic acid conjugate 
oligomer comprising \a plurality of covalently linked PNA monomers 
herein at least oneAof said PNA monomers has the formula: 



ISIS-1158 
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occurring nucleobase, an aromatic moiety, a DNA 
intercalator , a nucleobase -binding group, a 
heterocyclic moiety, a reporter ligand, or a 
conjugate and at least one of R 12 is a naturally 
occurring nucleobase, a non-natural ly occurring 
nucJseobase, a DNA intercalator, or a nucleobase - 
bindikg group; 

R 13 , ifNpresent, is a conjugate; and 
a is 0 1; 



z / 




K is (CR 6 R 7 ) 
J is (CR 6 R 7 ) y ; wherein: 

R 6 and R 7 are\independently hydrogen, a side chain 
of a natural ly\occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, aralkyl, heteroaryl, hydroxy, (C^-Cg) 
alkoxy, (C^-Cg) aPkylthio, a conjugate, NR 3 R 4 and 
SR 5 or R 6 and R 7 taken together complete an 
alicyclic or heterocyclic system; 

R 3 and R 4 independently are hydrogen, a conjugate, 
(Ci-Cj alkyl, hydroxy- or alkoxy- or alkylthio- 
substituted (C 1 -C 4 ) alkyl \ hydroxy, alkoxy, 
alkyl thio or amino; 

R 5 is hydrogen, a conjugate^ (Ci-Cg) alkyl , hydroxy - 
, alkoxy-, or alkylthio- substituted (Ci-Cg) alkyl ; 
each of y and z is zero or an integer from 1 to 10, the 
sum y + z being greater than 2 but not more thkn 10; 

1 is an integer from 1 to 5; and \ 

at least one of L and R3 comprises a conjugate selected 
from a reporter enzyme, a reporter molecule, a steroid, a carbo- 
hydrate, a terpene, a peptide, a protein, a phospholipid, a cell 
receptor binding molecule, a crosslinking agent, a watek soluble 
vitamin, a lipid soluble vitamin, an RNA/DNA cleaving complex, a 
metal chelator, a porphyrin, an alkylator, or a polymeric 
compound selected from polymeric amines, polymeric glycols ant 
polyethers ; 
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wherein s^.d conjugate optionally includes a linking 
moiety; and 

wherein dt le&st one of R 3 , R 4 , R 5 , R 6 , and R 7 is a 

conjugate . 



48. (Amended) A peptide nucleic acid conjugate 
oligomer comprising a plurality of covalently linked PNA monomers 
wherein at least one of said \p NA monomers has the formula: 



DOCKET NO.: ISIS-1158 -39- PATENT 

R 12 is hydrogen, hydroxy, (C 1 -C 4 ) alkanoyl , a 
naturally occurring nucleobase, a non-naturally 
occurring nucleobase, an aromatic moiety, a DNA 
intercalator, a nucleobase-binding group, a 
heterocyclic moiety, a reporter ligand, or a 
conjugate and at least one of R 12 is a naturally 
ccurring nucleobase, a non-naturally occurring 
nucleobase, a DNA intercalator, or a nucleobase- 
binciing group; 

R 13 , M present, is a conjugate; and 



wherein : 

R 6 and R 7 ark independently hydrogen, a side chain 
of a natural lyi occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, aralkyl, heteroaryl, hydroxy, (C 1 -C 6 ) 




alkoxy, (Cj-Cg) alkylthio, a conjugate, NR 3 R 4 and 
SR 5 or R 6 and R 7 taken together complete an 
alicyclic or heterocyclic system; 

R 3 and R 4 independent ly\are hydrogen, a conjugate, 
(C 1 -C 4 ) alkyl , hydroxy- or\alkoxy- or alkyl thio- 
substituted (C 1 -C 4 ) alkyl , h^Lroxy, alkoxy, 
alkylthio or amino; 
R 5 is hydrogen, a conjugate, (CVC 6 ) alkyl, hydroxy- 
, alkoxy-, or alkylthio- substituted (Cx-C 6 ) alkyl ; 
each of y and z is zero or an integer from 1 to 10, the 
sum y + z being greater than 2 but not more than lo)s 
1 is an integer from 1 to 5; and 
at least one of L and R3 comprises a conjugate, selected 
from a reporter enzyme, a reporter molecule, a steroid, a^carbo- 
hydrate, a terpene, a peptide, a protein, a phospholipid, aN^ell 
.receptor bin ding molecule, a crossl inking agent, a water sol uol e 
vitamin, a lipid soluble vitamin, an RNA/DNA cleaving complex, as 
metal chelator, a porphyrin, an alkylator, or a polymeric 
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compound selected from polymeric amines, polymeric glycols and 
polyethe^s ; 

srein said conjugate optionally includes a linking 

moiety; and 

wher&in at least one of said group K or said group J 
includes a conjugate. 



49. A pept\de nucleic acid conjugate oligomer 
comprising a plurality \f covalently linked PNA monomers wherein 
at least one of said PNA\nonomers has the formula: 
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occurring nucleobase, an aromatic moiety, a DNA 
intercalator, a nucleobase-binding group, a 
heterocyclic moiety, a reporter ligand, or a 
conjugate and at least one of R 12 is a naturally 
Recurring nucleobase, a non-naturally occurring 
nucleobase, a DNA intercalator, or a nucleobase- 
binding group; 

R 13 , if present, is a conjugate; and 
a is 0\or 1; 
K is (CR 6 R 7 ) 
J is (CR 6 R 7 ) y ; \herein: 

R 6 and R 7 ar^ independently hydrogen, a side chain 
of a naturally occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, sisr alkyl, heteroaryl, hydroxy, (Ci-Cg) 
alkoxy, {C 1 -C 6 ) \lkylthio, a conjugate, NR 3 R 4 and 



SR 5 or R 6 and R 7 t^aken together complete an 
alicyclic or heterocyclic system; 

R 3 and R 4 independently are hydrogen, a conjugate, 
(Ci-Cj alkyl, hydroxy\or alkoxy- or alkylthio- 
substituted (C 1 -C 4 ) alky\, hydroxy, alkoxy, 
alkyl thio or amino; 

R 5 is hydrogen, a conjugate, (C^-Ce) alkyl , hydroxy - 
, alkoxy-, or alkylthio- substituted (C x -C 6 ) alkyl ; 
each of y and z is zero or an integer from 1 to 10, the 
sum y + z being greater than 2 but not more than 10; 

1 is an integer from 1 to 5; and \^ 

at least one of L and R3 comprises a conjugate selected 
from a reporter enzyme, a reporter molecule, a steroid, a carbo- 
hydrate, a terpene, a peptide, a protein, a phospholipid, a cell 
receptor binding molecule, a crosslinking agent, a waster soluble 
vitamin, a lipid soluble vitamin, an RNA/DNA cleaving complex, a 
metal chelator, a por ph yrin, an alkylator, or a polymer^ 
compound selected from polymeric amines, polymeric glycol^ and 
polyethers ; 
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wherein sa\d conjugate optionally includes a linking 
moiety; and 

wherein said\group R 3 is a conjugate, 



50. (Amended) A compound having one of the following 



formulas : 



or 



L 

k 



or 



V V 



V V 



L 

k 



V V 



wherein: 

L is R 12 (R 13 ) a ; whei 

R 12 is hydrogen X hydroxy, (C 1 -C 4 ) alkanoyl , a 
naturally occurriXngl nucleobase, a non-naturally 
occurring nucleoba^a, an aromatic moiety, a DNA 
intercalator, a nucljeobase- binding group, a 
heterocyclic moiety J k reporter ligand, or a 
conjugate and at Lrast one of R 12 is a naturally 
occurring nucTeoJoase, a non-naturally occurring 
nucleobase, a DNA intercalator, or a nucleobase- 
binding group; 

R 13 , if present, is a conjugate ;\and 
a is 0 or 1; 
A and B are selected such that 

(a) A is a group of formula (Ha) , (lib) >j (lie) and 
B is N or R 3 N + ; or 

(b) A is a group of formula (I Id) and B is CH> 
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where 



5; 



5; 




X is O, S, Se, NR J \CHJ or C(CH 3 ) 



Y is a single bond, 
p and q independent! 



r and s inde 




dent; 



S or NR ; 

ire zero or an integer from 1 to 
arte zero or an integer from 1 to 



R 1 and R 2 independently are Wdrogen, (C 1 -C 4 ) alkyl , 
hydroxy-substituted (Ci-Cj alkyl , alkoxVsubstituted (C 1 -C 4 ) alkyl , 
alkylthio-substituted {C 1 -C 4 ) alkyl , hydro\y, alkoxy, alkylthio, 
amino, halogen or a conjugate; 
C is (CR 6 R 7 ) 



y 

z / 



D is (CR 6 R 7 ) 7 ; wherein: 




R 6 and R 7 independently are hydrogen, a side chain 
of a naturally occurring alpha airuNno acid, (C 2 -C 6 ) 
alkyl, aryl, aralkyl, heteroaryl, hydroxy, (CVCg) 
alkoxy, (Cx-Ce) alkylthio, a conjugates NR 3 R 4 and 



• 



DOCKET NO, 



ISIS-1158 



■45- 



PATENT 



SR? or R 6 and R 7 taken together complete an 
aliVyclic or heterocyclic system; 



R 3 ai 



R 4 independently are hydrogen, a conjugate, 
(Cx-cAalkyl , hydroxy- or alkoxy- or alkylthio- 
substiuuted (C^-CJ alkyl , hydroxy, alkoxy, 
alkyl thici or amino; and 

R 5 is hydrVjen, a conjugate, {C l -C e ) alkyl , hydroxy- 
, alkoxy-, \r alkylthio- substituted (C x -C 6 ) alkyl ; 
each of y and z igs zero or an integer from 1 to 10, the 

sum y + z being greater than\2 but not more than 10; 

E independently is GOOH, CSO^J^SSOH, S0 2 OH or an 



activated or protected derivat 

F independently is NHR J or 

protecting group; 
or 

F comprises a conju 
cell receptor binding mol 



reof ; 

NPgR 3 , where Pg is an amino 



qe selected from a terpene, a 
le, a crossl inking agent, a 



water soluble vitamin, a 1/pdLd soluble vitamin, a 



V 



porphyrin, or an 'a4Kylajx5r ; ol* 

at least one of A and L comprises a conjugate 
selected from a reporter enzymeXa reporter molecule, a 
steroid, a carbohydrate, a terpen^, a peptide, a 
protein, a phospholipid, a cell receptor binding 
molecule, a crosslinking agent, a waker soluble 
vitamin, a lipid soluble vitamin, an RNA/DNA cleaving 
complex, a metal chelator, a porphyrin,Van alkylator, 
or a polymeric compound selected from polymeric amines, 
polymeric glycols and polyethers; and 
wherein said conjugate optionally includes ^linking 
moiety. 



New claims 51 and 52 have been added: 



